
disorder, in 265 the recorded intestinal disorder is so

closely connected with the subsequent typhoid fever that
it must be regarded as a part of the prodroma of typhoid
fever.
A corrected statement would read as follows : 4972

men who had had some preceding intestinal disorder
furnished 407 cases of typhoid fever. In other words,
the percentage of typhoid fever among the men who had
had temporary intestinal disorders was 8.18; 7512 men
who had had no preceding intestinal disorder furnished
2356 eases of typhoid fever. In other words, the per-
centage of typhoid fever among the men who had had
no intestinal disorder was 31.36. The facts might be
stated in another way as follows : Among 2763 cases of
typhoid fever, 2356 were not preceded by any intestinal
disorder, or the percentage of cases of typhoid fever
which were not preceded by any intestinal disorder was
85.27.

To my mind the only explanation that can be given
to the immunity, which was apparently due to gastro-
intestinal disorders, is that these temporary disturbances
were typhoidal.
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A SYNOPSIS OF THE SANITARY CENSUS OF
MANILA.

HARRY L. GILCHRIST, M.D.
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the Sanitary Department, Board of Health, Manila, P. I.

MANILA, P. I.

Early in January, 1901, the President of the Board
of Health of Manila, under the authority of the Provost
Marshal General, ordered the sanitary census of the
city to be taken and a report of the same to be made.
The undertaking was difficult in the extreme. Obstacles
peculiar to Oriental cities were met on every side.
The work, however, was essential for the better gov-

ernment and sanitation of the city. Manila had now

been in the possession of the United States a little over
two years. At the time of our entrance the city was in
the usual filthy state characteristic of most Spanish
cities, and was also in the midst of an epidemic of small-
pox, which was everywhere apparent. One of the first
orders issued by the Commanding General was the es-
tablishment of a Health Board, and the suppression of
the smallpox epidemic was the first thing that received
the attention of the board. A vaccine farm was estab-
lished and a hospital erected for the treatment of these
cases. Later the dirty streets, alleys, parks and public
buildings were attended to. It was not until August,
1899, that the Board of Health was thoroughly organ-
ized, and Major Guy L. Edie, Surgeon. U. S. Army,
was chosen as its president. Under his personal super-
vision the different departments were established, repu-
table physicians and midwives were employed to attend
to the indigent sick, and free dispensaries located
throughout the city; a uniformed sanitary brigade, a

corps of public vaccinators, and a system of street scav-
enger carts was organized. Competent inspectors of
markets, foods, buildings, etc.. were employed.

As the work progressed and the duties in the differ-
ent departments increased, it became apparent that lit-
tle was being accomplished, owing to the utter lack of
information concerning the location, modes of life and
surroundings of the inhabitants. To remove these dif-
ficulties and also to ascertain the population of the city
the sanitary census was ordered.
To understand more clearly the contents of this arti-

cle and the scope of the work accomplished, attention
is called to the accompanying map, a photograph of the
original sanitary map of Manila.

Owing to the irregular lay of the city, its denselycrowded condition, and the mixed nature of its popula-tion, the work of taking the census could not have been
accomplished by following the methods adopted in the
larger cities of the United States. After numerous
consultations with those thoroughly acquainted with the
subject the following plan was adopted:

1. The division of the city into districts, sections and
blocks.

2. The work to be accomplished by sections separately,
a census-taker to be assigned to each block.

3. In order to secure accuracy, a numbered and illus-
trated chart of each block was made, showing the loca-
tion of every house within the block for checking off
purposes in the final compilation.

4. The staff of census-takers to be divided into dayand night forces for reasons hereinafter stated.
It was not till Jan. 25, 1901, that the printing and

other preliminaries necessary for the work were ready.
Meantime a corps of intelligent natives, selected as
census-takers from the excellent sanitary brigade, were
carefully drilled and instructed in all that appertained
to their duty. On this date the actual census-taking was
begun, and so energetically was the work prosecuted
that by the end of June it was entirely completed.

OBSTACLES TO BE OVERCOME.

It was the original intention to record each family
and the names of its members, but it was early discov-
ered that this was impossible, owing to the fact that a

large proportion of the native population had no family
names. A record in sexes, numbers and races was sub-
stituted, this being the only feasible thing to do. An-
other great difficulty, one which often proved a serious
hindrance to the work, was the characteristic suspicion,
or superstition, with which the census-taking was re-
garded.

The homeless population, including those who worked
on the bay during the day and slept under promiscuous
shelter along the river front during the night, was a
third difficulty which the census-takers found hard to
overcome, owing to their great numbers and roving dis-
position. On one occasion more than 300 males were
counted sleeping under the porches and around the
large piles of boxes and barrels surrounding the govern-
ment "go-downs."1 These men worked along the river
front and in the quartermaster's warehouses and ob-
tained their subsistence from the numerous street vend-
ers scattered throughout the district. As this class
could not be interviewed by the day force, it was the
duty of the night men to discover and enumerate them.

THE CITY BOUNDARIES.

The city boundaries were those laid down by the mili-
tary governor. Commencing on the north, they extend
from a line drawn through the Boca de Vitas to Lico, a

1. Go-downs are large one-story warehouses usually built of
brick or stone and covered with corrugated iron roofs. They are
use for storing hemp, rice and sugar.
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part of which is included, then across to the San Juan
river, passing just to the outer side of the Chinese Hos-
pital, taking in Block Houses 4, 5, 6 and 7; to the
San Juan river to its mouth ; the Pasig river to the
outlet of the Estero Concordia; the Estero Concordia
to Block Houses 10 and 11 ; then the Estero Tripa de
Galinas to the road passing Block House 14 to Manila
bay on the south. (Map is not extensive enough to show
these. )
In compiling this work some very insanitary places

have been discovered, brief mention of which will be
made later.

Before entering into a detailed description of the
various districts of the city attention is invited to the
following quotations of Notter and Firth. Under the
subject of "Tenement Houses" and under the Public
Health Act of 1875, Section 90: "The minimum free
air space allowed for rooms used for sleeping purposes
should be 300 cubic feet for every person exceeding 10
yearg of age, and 150 cubic feet for those under that
age," and "for all apartments not used for sleeping pur-
poses the minimum air space should be 300 to 400 cubic
feet, and for every 80 cubic feet of air space within a

room there should be one square foot of window or door
space." Munson's "Military Hygiene," 1901, says in
regard to barracks in the tropics : "Each man should be
allowed 90 feet of superfices and 1800 cubic feet of air
Space."
Attention is now called to the various districts into

which the city is divided, and which may be compared
to wards in American cities.
San Nicolas.—The San Nicolas district was chosen as

the starting place, being the largest in population. It
is, however, the smallest in area of any district in the
city. The district lies on the northern side of the Pasig
river at its mouth. In area it occupies about one-fourth
of a square mile, but has a population of 46,280 in-
habitants, living in 5181 buildings, none of which are

more than two stories high; 828 buildings are in good
condition, but contain only a small portion of the popu-
lation, while they cover a large part of the area of the
district. The rest of the buildings are poorly con-

structed and ventilated, and in most cases, horribly
overcrowded. Commencing at the Bay, one of the worst
blocks in the district is that known as the "Farola."
Here were found nearly 1800 people, living in small
rudely constructed shanties, built over the Bay, back
of the river front. This was the starting-point of the
last cholera epidemic which visited the city ten years
ago. Working gradually toward the center of the city,
another very insanitary place is the double block of nipa
shacks2 occupying the territory between Calles Vives,
Lavezares, Principe and the Bay.
The first section of this block faces on Calles Vives,

and has an area of 20,250 square feet, on which are
crowded 60 nipa shacks, the only shelter for nearly
800 people. The block is extremely unhealthy and in-
sanitary, due not only to the crowded condition, but to
the situation. The ground being very low, the tide
washes over the greater part of it, and the place is al-
ways in a filthy state. The second section of the block
is in even a worse condition than the first, it being not
only subject to tide washes, but is the outlet of the
overground sewer on Calle Principe, the main drainage

2. A nipa shack is a small thatch-covered house, built of bam-
boo framework fastened with pegs and tied with rattan. It is
covered with the dried leaves of the palm. These houses are con-
structed in various shapes and sizes, and are generally raised from
4 to 8 feet above the ground on bamboo posts. Entrance is gained
by means of a small bamboo ladder. The doors and windows are
constructed of like material.

of the whole district. The area of this section is 35,-
154 square feet, and has a population of 1776 people
living in about 80 shacks. The inhabitants are mostly-
poor native fishermen.

Calle Ylang Hang is a very narrow street, only 16 feet
in width, extending from Calle Jaberanos to Calle La-
verares, a distance of one-fourth of a mile. It is built
up on both sides with solid running one and two story
dilapidated tenements, occupied almost entirely byChinamen who operate opium dens, chow stands and dis-
reputable houses. These dwellings are appallingly over-
crowded. In apartments of not over 10 feet front, 8
feet high and 20 feet deep, from 40 to 50 Chinamen
were found huddled together on the floor and shelves
surrounding the room. The ventilation of these placesis wretched, the only opening in the most of them beingthe small door in front, which is generally closed with
the setting, sun. Plague has existed in this district ever
since its first appearance two years ago, and still fur-
nishes a large number of cases. At the corner of this
street and Calle Jaboneros there is a large 2y2 story
tenement house occupied principally by Chinese. On
the ground floor is the usual opium dens and dirty eating
stands; on the second and third floors are disreputable
joints and cheap lodging places. This building con-
tains nearly 800 people. The sanitary arrangements of
the place are very poor. There is only a limited supplyof water, and practically no sewerage system. The
blocks bounded by Calles Jaboneros. Camba, San Nicolas
and Asuncioni; Calles San Fernando, Elcano, Jabon-
eros and Asuncion ; the Chinese row on Calle Jaboneros
near Calle Madrid; Calle Jaboneros between Calle El-
cano and Santo Christo ; different sections of Calle Santo
Christo, Calle Fundidor; the district back of the city
slaughter house, and numerous other places, space not
permitting mention, are in a terribly crowded condition
—25 to 50 people having been found crowded together
in small ill-ventilated rooms of not over 1800 cubic
feet, with no other ventilation than the small door used
as an entrance. Within the district are a large number
of warehouses and go-downs, nearly all of the army
store houses, including the quartermaster and commis-
sary depots, sub-station board of health.3 the Port Cap-
tain's office, the new steel market house, and the San
Fernando police station. The streets are clean and in
good condition; they run at right angles to each other,
are well illuminated at night by electric lamps, and are

sprinkled during the dry season. The rather limited
water supply is obtained from the city water works,4
numerous wells and cisterns. The closets used are of the
old vault system and are very insanitary.
There is practically no sewerage system except the

open gutter drains which empty into the nearby esteros,
and in many cases these drains are in bad condition, ac-
cumulated in stagnant pools, and seething with germs
of disease.

3. These stations are established throughout the city, and are
in telephonic communication with the main office of the Board of
Health. All sanitary work connected with the various districts
is done through these offices. Ambulances and disinfecting wagons
are attached to each. They are in charge of a competent chief in-
spector, and from four to eight sub-inspectors assist him in the
various duties connected with the sanitation of the district.

4. Manila's limited water supply is piped in from the Mari-
quina river, a distance of nine miles. During the dry season this
stream is very shallow. Many small barros or villages are built
on its banks (above the intake), and the water from this stream is
used for all their purposes. A recent examination of the water
obtained from different places above the intake was found by Dr.
Calvert to be polluted with bacteria. The wells are very shallow
\p=m-\notmore than three to five feet deep\p=m-\andthe water obtained
from them is brackish and inpalatable. The numerous cisterns
existing are generally built of brick or stone and cement lined, and
are above ground. They are of sufficient capacity to retain water
enough to last from one wet season to the next. This water is
considered to be the best.
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Tondo.—This district lies just north of San Nicolas
and extends to the city limits on the north. Nipa
shacks predominate throughout, with here and there a
few good buildings. The district has a population of
33,003, nearly all being Filipinos; there are 2112 Chi-
nese. The populated part is the southern section, very
few living in the northern two-thirds. Within the dis-
trict are numerous ruins of the fire of Feb. 12, 1899,
when the insurgents tried to burn the city ; many caribou
sheds, a large cemetery, the terminus of the Manila and
Dagupon Railroad, the Tondo Cathedral, the Quartel
de Meisic and the old Tondo Market, which is the larg-
est and most insanitary place in the city. This market
is composed of many badly constructed, closely packed
and insanitary nipa shacks, where from 5000 to 10.000
natives congregate every market day. The northern
section of the district is composed mostly of swamps,
tide-flows and rice paddies. The rebuilding in the
section destroyed by the fire has been carried on without
restriction, to such an extent that some streets have
been obliterated entirely. There is no sewerage in this
district, the usual results prevailing. The water supply
is obtained from the city water works, numerous wells
and cisterns and street carts. Few closets exist, and
those are of the vault system, the natives using the
bay, beach, swamps, rice fields, and in a few cases the
hog scavenger closet is still retained. Owing to the lack
of a crematory in this part of the city, the rubbish,
refuse, etc., is dumped near the center of the district,
between Calle Lemery and Salcedo, giving rise to very
offensive odors. The district is poorly lighted, the
only illumination on many streets is that furnished by
the natives themselves by means of small cocoanut-oil
lamps suspended in the front of their houses. During
the rainy season a large part of the district is inundated.
Binondo.—This district, which embraces the business

section of Manila, joins San Nicolas on the east and is
about the same in area, extending almost to the San
Lázaro Hospital. It has 34,361 inhabitants, and 1469
buildings of all descriptions. The district is thickly in-
habited, and contains the largest Chinese population of
any in the city. Viewed from a sanitary standpoint.
Carvahal Alley is easily the worst place in the district.
This alley is about one-sixth of a mile long, and varies
in width from 4 to 10 feet. On either side are one and
two story dilapidated buildings, occupied by hordes of
Chinese who conduct opium dens, chow stands, etc.
False floors exist in all these places to the great detri-
ment of sanitation and the health of the occupants.
In the rear of these places are shacks of all varieties,
furnishing shelter to large numbers. Plague has been
prevalent here since its first appearance.
Many other sections in this district are in an over-

crowded and. insanitary condition, notably the blocks
bounded by Calle, San Vicente, Neuva, San Jacinto
and Dasmarinas.
The solid running buildings facing the numerous al-

leys which extend from Calle Rosario to Calle Neuva
are not only in an overcrowded condition, but these
thoroughfares being only 3 or 4 feet in width, sunshine
is an unknown factor; hence these places are alwaysdark and damp, and extremely unhealthy. Sub-station
No. 2, of the Board of Health, the postoffice, two thea-
ters, the Orient and English Hotels, the Insular Cigar
Company, the large Binondo Church, many warehouses
and go-downs are in this district.
The sewerage system is very poor, only a few small-

sewers existing on some of the larger streets, which
empty into the nearby esteros and Pasig river. The

closets are of the old vault and flush vault system,
mostly the former, and generally in bad repair. The
water supply is obtained from the city main, and a few
wells and cisterns. The streets are clean, well illumin-
ated, stone paved and in good repair.
Santa Cruz.—This district extends from the Pasig

river and Estero San Jacinto to the city limits on the
north, and contains some good buildings, many nipashacks, San Lázaro Hospital, two theaters, Santa Cruz
Church, Convent, and Cemetery, the Plague Hospital,Sub-station No. 3 of the Board of Health, and the
Bilibid Prison. The population of the district is 34,-
333; four-fifths are Filipinos, the remainder are mostly.
Chinese. There are 2140 buildings in the district ; Calle
Bilibid, a very wide street, divides the district in the
center. The buildings on the south side are in goodcondition ; those on the north are mostly nipa shacks.
The most thickly populated parts are Calle Bulumbavan,
along the Estero San Jacinto, Calle de Lacoste, Calle
Trinidad and Calle Dolores. The majority of the build-
ings in this section are of good material, two stories high,
but all densely populated. The Chinees joints are on
Calles San Jacinto, Obando and Dolores, the usual in-
sanitary conditions in Chinese quarters prevailing.The streets are clean and in good condition. The dis-
trict is well illuminated at night. There is no sewerage
system. A few much neglected sewers exist in some
streets. These empty into the adjacent esteros. The
water supply is obtained from the city water main and
numerous old wells, cisterns and water venders. Most
of the closets are of the vault system and very insan-
itary. In the north section the open fields, rice paddies
and esteros are used for closet purposes. Numerous
cases of plague have been found in this district. The
ground is very low. At high tide during the rainy
season the district in many places is covered with water
ranging from six inches to two or three feet.
Quiapo.—Quiapo extends from Calle de Bilibidon on

the north, to the Pasig river on the south. In the dis-
trict are 16,282 people, the greater part being Filipinos.
There are 2905 Chinese. The remainder of the popula-
tion is made up of Americans, Spaniards, etc. There
are 1205 buildings, nearly one-half of which are con-
structed of good material and two stories high. Nipa
shacks constitute the greater part of the remaining
buildings. The section west of the Cuytido is thickly
populated. Here are many small, ill-ventilated, densely
overcrowded stores and stands.
In the northern section are numerous rice fields and

pasture lands, which are inundated during the rainy
season. The streets occupied by Chinese are Calles
Echague and Villalobos, and are in the usual Chinese
fashion as regards sanitation. The electric light plant,San Sebastian church, the Oriental cigar factory, and
numerous warehouses are in this district. The only sew-
erage is a few surface drains on some of the streets. The
few closets are mostly of the vault system. The water
supply is obtained from the city water works. Most of
the streets are in good order, clean and well illuminated
at night.
Sampaloc.—This is the most eastern section in the

city and takes in all that territory east of the Calle Iris
and Santa Cruz district. It has a population of 22,005
and contains 2229 buildings, all but 300 being native
shacks. The district is the largest in area north of the
Pasig river, and has many fine residences, the Sta Mesa
Hospital, vaccine farm (where most of the virus used
in the islands is prepared), sub-station No. 5 of the
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Board of Health, the terminus of the Manila street rail-
road, Manila driving park, and many disreputable
houses. The main streets are wide, well illuminated
and in good condition. The side streets are narrow and
neglected. There is no sewerage system. In the bet-
ter class of residences a few flush closets exist, the na-
tives using the rice fields, esteros, etc. During the wet
season a large portion of the district is inundated.

San Miguel.—The district of San Miguel extends
from the Pasig river on the south to the Esteros San
Miguel and Sampoloc and Sta Mesa on the north. The
population is 8185, of whom 1075 are Chinese. Of the
715 buildings two-thirds are shacks. The thickly-popu-
lated section is along Calle San Miguel and part of Calle

References.—Figures below names of district indicate population of district. Crosses indicate plague sections. S—s s s, shacks
or nipa houses. Dotted lines indicate boundary limits. Network throughout the outlying districts represents rice paddies.

Novalicres. The Chinese section is on Calle San
Miguel.
Within the district are numerous fine residences,

headquarters of the Department of Luzon, the Governor-
General's residence, Nurses' Home, Women's and Chil-
dren's Hospital. San Miguel brewery, and several lum-
ber yards and sheds. There is no sewerage system.
Most of the water is obtained from the city water works.
The closets are of the flush vault system, the better
class of residences having the flush closets, which empty
into the nearby Pasig river. A large whisky distillery
and several tobacco factories are in the district. The
streets are in good condition and well illuminated at
night.

Old Manila or Walled City.—This district comprises
the territory within the walls, and is the old city of
Manila. It has a population of 15,325, nearly 3000 of
whom are Americans. There are 307 buildings, nearly
all of good material and two stories high. Within the
district are numerous hotels, churches, convents, schools
and colleges, the Governor-General's palace, headquar-
ters Provost-Marshal General, and the Intendencia
buildings and the Manila Medical University.
This district is entirely covered with buildings, no

vacant lots existing. Some of the buildings are densely
crowded. The streets are narrow, but well kept and well
illuminated. The area of the district is less than one-
fourth of a square mile. The poor sewerage system

drains into the insanitary moat5 just outside the old
walls. The water is obtained from the city water works,
wells and cisterns. The closets are of the flush and
vault systems, mostly of the latter and all very insan-
itary.
Ermita.—Extends from the walled city and Bagum-

bayan on the north to Calle Herran and an imaginary
line continuing to the Ermito Estero on the south. It
embraces, that section sometimes called Conception.
The population is 8747, many of whom are Americans.

5. The moat is the walled-in trench, varying in width from 30
to 300 feet, which surrounds the old wall on the outer side. This
moat, which formerly contained eight feet of water, has been al-
lowed to fill up until at present it is in a condition similar to the
many esteros, filled with deposits of all kinds and very insanitary.
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There are 1238 buildings, of which 970 are of the nipa
variety.
Within this district are the Luneta, Malcon drive,

Ermita church, sub-station Board of Health, Hospital
No. 3. a large observatory, exposition grounds, First
Reserve Hospital, and the very dilapidated and insani-
tary market adjoining, with many fine residences along
the bay shore. Numerous rice fields are in the eastern
portion. The nipa section is the only crowded part of
the district. The main streets are wide and in good
condition. There is no sewerage system. The water is
taken from the city water main. The closets when
present are of the flush vault system, the natives using
the esteros and rice fields. Some of the main streets are

lighted by electric lamps, but, in the native section, the
only illumination at night is the small cocoanut-oil
lamps.
Malaie.—This district extends from the southern

boundary of the Ermita to Paco on the east, to Manila
bay on the west, and to the city limits on the south.
The population is 5831. Over three-fourths of the 748
buildings are nipa shacks. This is the largest district
in area south of the Pasig river. The resident portion
is along the bay shore. There are no thickly crowded
sections. In the districts are the Second Reserve Hospi-
tal, Malate barracks, several fine residences, Fort San
Antonio, cable station and the Malate church. This
being an outlying district, the greater part of it is under
cultivation. The streets are in good repair, and the
main thoroughfares well lighted. The city water works
and numerous wells supply the water. The closets when
present are mostly of the vault variety. There is no

sewerage system.
Paco.—This district occupies the southeastern sec-

tion of the city of Manila, and is one of the largest
south of the Pasig river. It extends from the bound-
aries of Ermita and Malate to the city limits, with the
exception of the most eastern part, which is known as
the village of Pandacan. The population is 11.380, and
the number of houses is 1380, of which 1278 are con-
structed of nipa. There are no thickly populated parts.
In the district are many ruins of the fire of Feb. 12,
1899, also some fine residences and the works of the
Germinal Tobacco Compan}', Paco cemetery and a large
crematory.
Pandacan.—This district is practically a small vil-

lage just outside the second mile circle. The popula-
tion is 2839, all of whom are Filipinos. There are 543
buildings, most of which are nipa shacks, built closely
together. A large church and convent are in the dis-
trict. There is no sewerage system. The Pasig. river
and some wells supply the water.
The city of Manila is built on a low tract of land

consisting of an alluvial deposit at the mouth of the
Pasig river; a network of unsightly and insanitary es-
teros or canals practically make it a city of islands,
none of which are over four feet above high-water
mark. These esteros are utilized for various purposes
and are subject to tide changes. At full tides they are
used for the navigating of small bancos, scows, rafts,
etc. At low tides they are beds of filth and muck, giv-
ing rise to the most sickening odors ; at all times they
are used as sewers and catchalls for the immediate
vicinity, also for washing, bathing and in some instances
for drinking purposes. The latitude of Manila is 15
degrees north. The temperature is from 65 to 97 F. in
the shade. April, May, June and July are the hottest
months ; December and January the coolest. The great-
est rainfall occurs in July, August, September and early

October. The average rainfall during the year is 75
inches, and it rains 130 days out of the 365. The in-
habitants are mostly Filipinos and Chinamen, with a

scattering of Spaniards, French and Chinese mestizos
or halfbreeds.

The principal articles of diet are rice and fish. The
clothing, which is light, is prepared from the fiber of
hemp, pine-apple and cotton. The Filipino is very clean
about his person and attire, but entirely the oppositeregarding his place of abode and general surroundings.As most of the native houses are built from 4 to 8 feet
above the ground and the floors of the slat variety, thedisposal of slops, refuse and fecal matter was a simple
problem until American occupancy, the ground beneath
being a seething mass of corruption and generally a good
stamping place for the family pigs that grew and fat-
tened there until sufficient size to be taken to the market.
(This method of disposal of slops is frequently spokenof by Americans as the hog-scavenger, a few of which are
still in operation in some of the outlying localities.)
The Chinese, on the other hand, especially the coolies,

or laborers, are filthy in regard to their person, dress
and general surroundings, and are great believers in
darkness, confinement and absence of water, air and
sunshine. They generally live in dark, damp and ill-
ventilated rooms, containing numerous false floors or
shelves.

The prevailing diseases are : malarial fever, called by
the natives calenturia; tuberculosis of the lungs; mar-
cesuela or convulsions, which is very fatal among chil-
dren ; dysentery, diarrhea, beri-beri, bubonic plague and
an occasional case of smallpox.

The population of Manila has been greatly exagger-
ated. Former estimates gave from 300,000 to 600.000
people, but on studying the city and noting the location
and small living accommodations, the vast areas of un-
utilized ground, rice fields, etc., one will see that it
could not possibly have contained the number of people
thought to have existed there. Taking the Palace
within the Walled City as a center, nearly the entire
population of Manila lies within the mile and a half
circle, which would make it three miles from north to
south, and, as this center is near the shore of the bay.one-half of the area is water. Two-thirds of the popu-
lation occupy a strip of land one and a half miles longby half a mile wide, just north of the Pasig river.
South of the Pasig river, the area being about the same
as that of the north, contains but 44,122 inhabitants,
of which nearly 15,325 occupy the space inside the old
walls or the Walled City. As the limits of Manila are
nearly five miles from north to south, it will be seen
that a large part of the city is covered with rice paddies
and cultivated fields.
Its sanitary situation under the present condition is

only fair. Until a sewerage system is established, the .

unsightly and insanitary esteros filled up. the old moat
surrounding the Walled City cleaned out, and many of
the old dilapidated buildings removed and improve-
ments made on the others, especially in regard to their
crowded state, the sanitary condition of the city can not
be improved upon.

As a result of the taking of the sanitary census im-
mediate steps were taken under authority of the Provost
Marshal General to enact such laws and regulations as
would gradually place the city in a better state of san-
itation, especially in regard to the overcrowded condi-
tion.
The photograph accompanying this article was taken
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from the Sanitary Map, size 8x9 feet, which was made
and compiled at the time. It is an accurate map of the
city and shows the location of every house, hut, outhouse
and insanitary place in the city ; separate sanitary cards
were made also for each premise, containing not only
a complete record of sanitary information but a plan of
the same.

The total population of Manila, exclusive of officers
and men of the army and navy, was found to be 244,732,
and the number of buildings 19,463, divided as follows :

Americans, 8461 ; Filipinos, 181,361 ; Chinese, 51,567 ;
Spaniards, 2382 ; British, 201 ; German, 226 ; Swiss, 78 ;
Portugese. 52; Japanese, 203; Turks, 16; French, 66;
Indian, 53; Russian, 13; Italian, 13; Australian, 4;
Arabs, 12; Chilean, 3; Malaysian, 5; Cuban, 10; Mex-
ican, 5 ; Uruguay, 1. Total, 244,732.
The total number of buildings are the following:

Good .buildings. 3739; poor buildings, 1135; small
buildings, 1333 ; shacks, 13,256. Total, 19,463.

AGREEMENT BETWEEN THE HISTORY OF
YELLOW FEVER AND ITS TRANSMISSION

BY THE CULEX MOSQUITO (STE-
GOMYIA OF THEOBALD).

CHARLES FINLAY, M.D.
HAVANA, CUBA.

(Read on Feb. 1!>. 11)02. before the Pan-American Sanitary
Congress.)

The early history of yellow fever, notwithstanding the
scarcity and vagueness of the data referring to the first
150 years after the discovery of America, enables us to
establish a very plausible connection between the earliest
undoubted epidemics of yellow fever, described by Du
Tertre and by Cogolludo in the fourth decade of the
seventeenth century, and the previous ones which, under
the names of "plague," "pestilence" and "malignant
fevers," usually attacked the newly-arrived Spaniards at
Santo Domingo, Terra Firma and Vera Cruz, ever since
the conquest of Mexico in 1519, as also between those
same fevers and the "modorra-illness" or "pestilential
modorra" which had been recorded, under similar cir-
cumstances, at Santo Domingo and at Darien, during the
first twenty-five years after the discovery.1 If this con-
nection be accepted, the unavoidable inference must be
that, since the American Indians have no natural im-
munity against yellow fever and that disease had never
been known among Europeans before coming to America,
there must have existed, before the discovery, endemic

My own experiments of yellow fever inoculation, ever since
1881, when I decided to submit my mosquito theory to a practical
test, have always been performed with the domestic day mosquito
of Havana. I had previously consulted the distinguished Cuban
naturalist, D. Felipe Poey, about the classification of the samples
which I showed him, and he informed me that from similar sam-
ples which he had taken to Paris in 1817 or 1820, the species had
been named "culex mosquito" by Robineau Desvoidy. D. Felipe
had previously called the insect "mosquito de Cuba" (Cuban mos-
quito). The experiments made by Drs. Reed, Carroll, Agramonte
and Lazear were started in June, 1900, with a brood hatched from
eggs of the identical insect which, at Dr. Lazear's request, I had
handed to him. All the successful experiments have hitherto been
made with that particular mosquito.

From a medical point of view, it would be quite illusory to
admit, a priori, that other mosquitoes, whose external and func-
tional characteristics differ materially from those of the culex
mosquito of Desvoidy, share with the latter the faculty of trans-
mitting yellow fever, even though they should happen to belong\p=m-\
from the naturalist's standpoint\p=m-\toa common group or species,
such as the Stegomyia fasciata, of Theobald.

So far as I can judge from the written descriptions by former
classifiers, the culex mosquito (Desv.), culex teniatus (Wied.), and
culex elegans (Fic.) represent but one identical insect, and must
therefore be considered as the "yellow-fever mosquito." About the
other synonyms included in the Stegomyia fasciata species, in the
absence of direct experiments of inoculation, the faculty of sexual
reproduction between males and females classed under different
headings, should be resorted to before prejudging their capability
of transmitting the disease.

1. "Epidemiologia primitiva de la fiebre amarilla," in La Cronica
medico-quirurgica de la Habana, May 15, 1897.

foci of yellow fever on this side of the Atlantic offering
climatic conditions suited to the development of the
yellow fever mosquito and enabling that insect to per-
form, its functions as transmitter of the disease. As
may be gathered from the contemporary chronicles of
Las Casas. Oviedo and Herrera, such endemic foci did
exist in the Island of Santo Domingo (Hispaniola) and
on the coasts of Venezuela (Nueva Andalucia) and Co-
lumbia (Castilla de Oro) ever since settlements were
made in those places by newly-arrived Spaniards. As
a rule, the disease broke out in its full force during the
summer months and, after a lull during the cooler sea-
son, it would break out again the following summer,
until all the new-comers, having once suffered an attack
remained thereafter proof against that illness.

The most significant statement which I have been able
to find in order to connect pre-Columbian epidemics
suffered by the aborigines with those which subsequently
attacked the Spanish invaders, occurs in the Chronicles
of Herrera,2 which he published in 1599, eighty years
after the conquest of Mexico. In chapter 6 he explains
"how it happens that the country of Vera Cruz and that
northern coast is so sickly * * * from April till
September, at which time those who go out in the sun
to attend to their business are taken sick * * f *

while in the months from November till March, the
weather is cold * * * * and, the earth being then
dry, the country becomes as healthy as it is in Mexico
(City), and those who arrive at that time are safe not to
suffer." Chapter 8 is headed: "About the cocolitzle
sickness, and wherefor the northern coast of New Spain
is so scantily peopled," and it opens thus : "It has al-
ready been stated that the city of Vera Cruz and all the
northern coast is sickly, owing to its hot climate which
makes the illnesses more deadly * * * and children
can not be reared in it because any disorder gives them
fever; this is why the population there is so scanty. If
in Montezuma's time its population was so numerous,
notwithstanding that the same general diseases (epi-
demics), called "cocolitzle" prevailed, and in some years
more than in others, as happens now, that was due to the
fact that Montezuma, in view of the mortality and scar-

city of inhabitants in that part of the country, used to
collect from Mexico and other parts, where the popula-
tion was numerous, eight thousand families * * *

and sent them to the places where the cocolitzle had been
severe, giving them houses and lands and exempting
Ihem from taxes for a term of years ; in this way the coast
was repeopled. whenever it became necessary, with those
who were not needed in the places from which they
had been taken. So also the name cocolitzle has been
given to general diseases of smallpox, which they have
suffered, and to universal plagues."
I wish to call particular attention to Herrera's re-

mark : "as happens now," referring, no doubt, to the
year 1598 in which he wrote—whereby he identifies the
"pestilence" which, up to that time, the newly-arrived
Spaniards suffered every summer in Vera Cruz, with the
"cocolitzle" which in Montezuma's time attacked the in-
habitants of the high plateaux around the City of Mex-
ico who had been sent to repeople the coast upon which
Vera Cruz was subsequently built. Both diseases were
annual and prevailed in the summer season, as does now

yellow fever in the same spot, after the lapse of three and
a half centuries. It was not, therefore, without good
reason that a belief prevailed among the inhabitants of

2. Chronicles of Herrera, 1599, Chaps. 6 and 8, Book 9, 4th
Decade.
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